We analyze, and compare, performance and performance persistence of Socially Responsible Investment (SRI) funds in Europe and North America. We use a broad sample of 500 European and 248 North American SRI funds for the period January 2001 -December 2011. We find that SRI funds outperform the market benchmark in Europe and North America over this period and that North American SRI funds perform better than European SRI funds. We find little evidence of performance persistence in either region using a ranked portfolio approach; however, there is more evidence of performance persistence in European SRI funds than in their North American counterparts using a non-parametric ranked portfolio approach.
Introduction
Socially responsible investment (SRI) is not a new investment concept. According to Berry and Junkus (2013) , both SRI and non-SRI investors consider environmental factors to be important when deciding how to invest. The uniqueness of SRI is that it allows investors to manage their funds in a sustainable way that satisfies their concerns with environment, social and governance factors in a manner consistent with what Hamilton et al. (1993) describe as 'doing well while doing good'.
The major potential problem with SRI is that it contradicts the central tenants of modern portfolio theory. Modern portfolio theory suggests that an efficient portfolio should consist of diversified, non-correlated, stocks, in order to maximize the expected return of the portfolio by spreading risk. However, an SRI portfolio represents a less diversified portfolio due to the screening process during portfolio formation. Therefore, an SRI portfolio is deemed to be a risky investment portfolio (Chegut et al. 2011 ).
This study examines performance and performance persistence of European and North American SRI funds. The study has two objectives. The first is to compare the relative performance of SRI funds in both regions with market benchmarks. The second is to ascertain whether performance persistence exists in SRI funds for both regions.
Much research has considered whether lack of diversification in SRI funds affects performance by comparing the performance of SRI funds with the market benchmark.
Empirical evidence has been mixed. On the one hand, Jones et al. (2008) and Renneboorg et al. (2008a) found that an SRI portfolio underperformed relative to a conventional portfolio. Gil-Bazo et al. (2010) , Climent and Soriano (2011) and Humphrey and Lee (2011) found that SRI funds performed on a par with conventional portfolios. Alam and Rajjaque (2010) , Gil-Bazo et al. (2010) and Lyn and Zychowicz (2010) found that an SRI portfolio outperformed the conventional portfolio.
Few studies have examined performance persistence of SRI funds and those which exist are for SRI funds in Europe (Gregory and Whittaker, 2007; Leite and Cortez, 2013) and the Asia Pacific . This paper is the first to examine performance persistence in North American SRI funds, the first to examine performance persistence in European SRI funds as a whole (as opposed to studies for individual countries) and the first to compare performance persistence of SRI funds across regions.
The issue of whether SRI funds are persistent has important theoretical and practical implications. From a theoretical perspective, if performance is persistent, this will challenge the validity of the weak form of the efficient market hypothesis (EMH) (Fama, 1970) . The EMH states that if the market is efficient, then no investor will have the opportunity to gain from abnormal returns. This, in turn, has important practical relevance. If performance is persistent over time, past performance will serve as an important guide for future investment decisions. Alternatively, if there is no persistence in performance, investors can opt to apply passive asset management strategies in making investment decisions, subject to mitigating agency problems.
The existence, or otherwise, of performance persistence in SRI funds is also important given that investors are increasingly taking ethical and social considerations into account when deciding where, and how, to invest. To make informed choices, investors need evidence on performance of SRI funds over time (Gregory & Whittaker, 2007) . A natural extension of investors becoming increasingly concerned with ethical and social issues in deciding where to invest is that firms can make strategic decisions along these lines to make their stocks more attractive to ethically minded investors. Thus, the evolution of positive screening makes performance persistence of SRI funds relevant for company strategy in terms of investment decisions (Gregory & Whittaker, 2007) .
We focus on European and North American SRI funds for two reasons. First, SRI as a concept originated in Europe and North America. For example, Belgium, Italy, Sweden and United Kingdom were the first countries in Europe that required their pension funds to disclose levels of participation in social, ethical and environmental aspects of investment (Renneboog et al., 2008a) . Second, there is growing interest in SRI in both regions, reflected in the size of SRI assets in both regions. SRI has become big business in both regions. As at the end of 2012, total global SRI funds were $US 13.6 trillion; of which Europe accounted for two-thirds of global SRI funds and Europe and North America combined, 96 per cent of global SRI funds (KMPG, 2013) .
Brief Overview of Existing Studies
The first analysis of SRI fund performance was conducted by Moskowitz (1970) . Since then, numerous studies of SRI portfolio performance have been published. However, according to Rathner (2012) , there is still inconclusive evidence on whether SRI funds underperform relative to a market benchmark. Of 517 funds examined in 25 studies reviewed by Rathner (2012) , 73 underperformed, 68 outperformed and 376 showed no significant performance difference relative to the market benchmark.
Compared to the sizeable literature on SRI fund performance, the literature on performance persistence of SRI funds is scant. To the best of our knowledge, there are just three studies that examine performance persistence of SRI funds. The findings from these studies are inconclusive. Gregory and Whittaker (2007) Gregory and Whittaker (2007) , no evidence of performance persistence is found in SRI funds at 6, 12 and 36-month horizons. Lean et al. (2014) analyze the performance persistence of 37 Asia Pacific SRI funds against the market benchmark for January 2001 to December 2011. Lean et al. (2014) found little evidence of performance persistence over a 12-month horizon, which is consistent with Leite and Cortez (2013) .
Data
We employ a sample of 500 SRI funds from Europe and 248 SRI funds from North America respectively. Our database is sourced from Eurekahedge database, which is widely used in hedge funds/SRI funds studies (Hakamada et al., 2007; Weng and Truck, 2011; Lean, 2013a, 2013b; Lean et al., 2014) . The sample period that we use is January 2001 to December 2011 because of the high percentage of active SRI funds. We follow Jiang et al. (2007) in including funds with at least 24 months of return series in order to provide a long enough return to ensure reliable regression estimates. We include dead funds to avoid the problem of survivorship bias. According to Hassan et al. (2010) , the United States T-bill is the best riskless asset, so it is used as a proxy for the risk free We employ the Fama-French (1993) model to investigate the performance of SRI funds.
where R it = return of fund i at time t R ft = risk-free rate R mt = return of market benchmark SMB t = the difference in return between small size and large size portfolios HML t = the difference in return between value and growth portfolios A stock with a low book-to-market ratio is a growth stock, while a stock with a high book-to-market ratio is a value stock. A positive alpha (α > 0) indicates that the fund outperforms the market benchmark, whereas a negative alpha (α < 0) indicates that the fund underperforms the market benchmark. We also employ the Carhart (1997) model as a robustness check, given it's common acceptance in the literature (Climent and Soriano, 2011; Derwall et al., 2011) . The Carhart (1997) model is defined as:
where MOM t is the difference in return between past winner and past loser portfolios.
For performance persistence, we follow the approach in Gregory and Whittaker (2007) and Lean et al. (2014) and use lagged 12-, 36-and 60-month returns for portfolio formation. Next, we follow Lean et al. (2014) Before being rebalanced the following year, all portfolios are held for 12-months. This process is continued until we obtain a concatenated time series of equally weighted monthly returns, in which the ranking and holding periods are of equal length of time. In those cases in which a fund dies during the holding period, its returns are included up until the point at which the fund dies and then the portfolio weights are adjusted.
The performance of the portfolio is evaluated based on Carhart (1997) . A positive and significant value for alpha (α > 0) indicates that performance persistence exists, whereas a negative and significant value for alpha (α < 0) indicates reversal. However, according to DeBondt and Thaler (1985) and Humphrey and O'Brien (2010) , a significant negative value of alpha could be interpreted as supporting overreaction -i.e.
past losers (winners) become future winners (losers). If we observe positive coefficients on SMB, HML and MOM, it indicates that the funds predominantly hold small stocks, value stocks or past winning stocks (Humphrey & O'Brien, 2010) .
We also employ the contingency table approach proposed by Goetzmann et al. The significance of performance persistence is examined using statistical tests. We use several tests to establish the robustness of performance persistence. The first is the cross product ratio (CPR) developed by Brown and Goetzmann (1995) :
Under the null hypothesis of no persistence, the CPR is equal to 1. When CPR > 1 persistence exists. If CPR < 1 this implies reversal. The significance of the CPR is determined by a Z-statistic. If the z-statistic is greater than the critical value, the null hypothesis is rejected, indicating that performance persistence exists.
We employ a second Z-statistic, proposed by Malkiel (1995) . If Malkiel's Z-statistic is significant, there is evidence that the winner will have a 50% chance or more of remaining a winner in the subsequent period (Chu, 2008) where performance persistence exists. Malkiel's (1995) Z-statistic has been widely used in studies of performance persistence in mutual funds (Carpenter & Lynch, 1999; Agarwal & Naik, 2000) . We also test for performance persistence based on the chi-square statistic suggested by Kahn and Rudd (1995) . The null hypothesis is no performance persistence. Carpenter and Lynch (1999) and Agarwal and Naik (2000) use the chi-square statistic to examine performance persistence in mutual funds. Implementation of the CPR and chi-square statistic usually suggests the same conclusion, but the chi-square test has the disadvantage of not being able to test for performance reversal, since its value is always positive (Chu, 2008) . Table 1 represents the descriptive statistic of European SRI funds, North American SRI funds, the US T-bill and ESFI. The US T-bill has the largest mean (0.1461%) whereas the ESFI has the lowest (-0.0119%). This implies that investing in riskless assets is more profitable than other assets. Moreover, employing a passive investment strategy that buys index funds that tracked the performance of the market index is the least profitable.
Results
European and North American SRI funds both have a positive mean return, but the mean returns are less than the US T-bill. We measured the risk by the standard deviation of the return. As expected, the US T-bill has the lowest risk and the SRI funds the highest.
European and North American SRI funds have almost equal risk with North American SRI funds having a slightly higher standard deviation of return. The risk associated with the market benchmark sits between the US T-bill and both SRI funds.
{Insert Table 1}   Table 2 considers the performance of European and North American SRI funds using the Fama-French (1993) and Carhart (1997) themselves, suggests that the SRI fund managers from both regions have been sufficiently skilled to include more undervalued aggressive stocks in their portfolio so as to ensure that their portfolios were able to recover losses incurred during the crisis.
We find a value effect in North American SRI funds and growth effect in European SRI funds. The growth effect in European SRI funds is consistent with Bauer et al. (2005) , who found that growth effects exist in Germany and the United Kingdom, and Otten and Bams (2002) , who found evidence that a growth effect exists in France.
Employing the Carhart (1997) model as a robustness check, the same conclusion can be drawn regarding performance, size and value/growth effects across regions. Evidence of a momentum effect is found in North America, while a contrarian strategy is found to add value to SRI funds in Europe. This result is consistent with Cortez et al. (2012) , who found that there is a momentum effect in United States SRI funds. In terms of the Carhart-α value, North American SRI funds perform better than European SRI funds.
{Insert Table 2} Tables 3 {Insert Tables 3 & 4}   Tables 5 and 6 report a nonparametric contingency table of North American counterparts (see eg Ang & Lean, 2013b; Furruz, 2012; Hayat & Kraeussl, 2011; Renneboog et al., 2008b; Schroder, 2004) .
Another possible explanation relates to the demand for SRI funds in Europe By signing up to the PRI, companies agree to apply SRI in their business operations.
( KMPG, 2013) . SRI funds are more likely to exhibit persistence in markets in which there is more demand because shocks will generate larger movements from the long-run equilibrium path, resulting in greater degrees of persistence.
Finally, based on the coefficient of variation as in Table 1 North America, is important given the increasing attention investors are attaching to ethical issues when making investment decisions and the opportunities it offers companies to hone firm strategy to address these concerns (Gregory & Whittaker, 2007) .
Our first finding is that European and North American SRI funds outperform the market benchmark (ESFI). This finding implies that investors in Europe and North America do not need to sacrifice financial performance in order to satisfy their environmental, ethical, and social concerns. The finding also suggests that lack of diversification in SRI funds does not hinder financial performance.
Our second finding is that in terms of the Carhart-α value, North American SRI funds perform better than European SRI funds. Our third finding is that based on the ranked portfolio approach there is little evidence of performance persistence, but the results for the contingency tables suggest that there is more evidence of performance persistence in European SRIs than their North American counterparts.
The existence of performance persistence in European SRIs indicates that the market is not efficient and that the weak form of the EMH is rejected. From a practical investment viewpoint, this result implies that managers can possess informational advantages for most portfolios over holding periods of 12-, 36-and 60-months and implement active asset management strategies to trade SRI stocks based on all past publicly available information to gain abnormal returns. 31.60%
